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(54) SUBSTRATE FOR SEMICONDUCTOR PACKAGE, AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable 
semiconductor package where a load is not applied to a 
semiconductor chip at stacking by reducing the 
dispersion of the height of a bump. 
SOLUTION: A copper-laminated plate 15, where the 
thickness of a copper foil 1 1 is selected optimally in 
consideration of the height requested for a bump 6, is 
prepared, and the copper foil 1 1 of this copper- 
laminated plate 1 5 is selectively removed thereby 
forming the bump 6. The bump 6 where height accuracy 
on approximately the same level as the copper foil 1 1 is 
obtained, and a highly reliable semiconductor package 
where a load is not applied to a semiconductor part 12 
can be provided, and also the margin to be added at 
decision of the height of the bump can be reduced, and 
the package can be made thin as a whole. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The copper foil flare material which consists of copper foil of a base material and this 
base material stuck on the field on the other hand at least, It is formed by removing selectively 
the conductor pattern formed in the another side side of said base material of this copper foil 
flare material, and said copper foil of said copper foil flare material. The substrate for 
semiconductor packages characterized by providing two or more external connection terminals 
which projected rather than the height of the semi-conductor components which beer 
connection is made with said conductor pattern, and are carried in said base material. 
[Claim 2] The substrate for semiconductor packages according to claim 1 which the external 
terminal of said semi-conductor component of said base material which has the hole attained to 
the conductor pattern of said base material formed in the another side side of said base material 
from the field on the other hand carried in a field on the other hand is inserted into said hole, 
and is characterized by said conductor pattern and connection being possible. 
[Claim 3] The substrate for semiconductor packages according to claim 1 or 2 characterized by 
forming in the another side side of said base material the pad which joins the external 
connection terminal of other substrates for semiconductor packages. 

[Claim 4] In the manufacture approach of the substrate for semiconductor packages of having 
two or more external connection terminals in the same field The copper foil flare material which 
consists of a base material and copper foil thicker than the semi-conductor components of this 
base material which are stuck on a field on the other hand at least, and are mounted is prepared. 
The manufacture approach of the substrate for semiconductor packages characterized by 
forming said two or more external connection terminals by removing selectively the copper foil of 
said copper foil flare material while forming a conductor pattern in the another side side of this 
copper foil flare material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate for semiconductor packages 

suitable for a three-dimensions laminating, and its manufacture approach. 

[0002] 

[Description of the Prior Art] In recent years, along with the miniaturization of electronic 
equipment, and multi-functionalization, high integration of semiconductor chips, such as LSI, 
progresses and increment in the number of terminals, ** pitch-ization between terminals, etc. 
are attained also in the gestalt of a semiconductor chip. Moreover, research of the FCB (Flip 
Chip Bonding) technique of mounting a semi-conductor bare chip in a substrate directly without 
a lead by one side is advanced. 

[0003] By the way, the semiconductor package by the three-dimensions laminating will be 
needed from the conventional planar structure towards improvement in the further packaging 
density from now on. There are what carried out the laminating of the chip and was stored in one 
package, and a thing which carried out the laminating of two or more semiconductor packages in 
a three-dimensions stacked package. 
[0004] 

[Problem(s) to be Solved by the Invention] Some approaches of carrying out the laminating of 
the semiconductor package have the type which is proposed and which gets down and uses 
other components, such as a connector, the type which uses a bump, a type adapting the 
technique of TAB, etc. 

[0005] It is divided into the type whose type of this also forms a bump in a package later, and 
the type which forms the bump in the substrate beforehand although it is thought that the 
approach of using a bump for corresponding to thin-shape-izing or the increment in the number 
of laminatings is advantageous securing the gap during a package. 

[0006] By the way, in the approach of arranging a semiconductor chip in the space secured 
between the semiconductor packages of other layers with a bump's height, some loads [ at 
least ] which must win popularity by the bump essentially in a laminating semiconductor package 
with lack of the Bengbu thickness by a manufacture error etc. join a chip, and when the worst, 
there is a possibility that a crack may enter with the load at a chip. For this reason, on the 
occasion of the decision of bump height, sufficient margin in consideration of a manufacture 
error needed to be considered, and there was a problem that the thickness of the whole package 
will become large as a result. 

[0007] This invention is made in view of such a situation, reduces the variation in a bump's 
height, and aims at offer of the reliable substrate for semiconductor packages with which a load 
does not join semi-conductor components, and its manufacture approach. 
[0008] 

[Means for Solving the Problem] The copper foil flare material which consists of copper foil of a 
base material and this base material stuck on the field on the other hand at least in order that 
invention of claim 1 may attain the above-mentioned object, It is formed by removing selectively 
the conductor pattern formed in the another side side of said base material of this copper foil 
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flare material, and said copper foil of said copper foil flare material. It is characterized by 
providing two or more external connection terminals which projected rather than the height of 
the semi-conductor components which beer connection is made with said conductor pattern, 
and are carried in said base material. 

[0009] Since the external connection terminal with which a height precision almost equivalent to 
copper foil was guaranteed is obtained according to this invention, the reliable semiconductor 
package by which a load does not join semi-conductor components can be offered by selecting 
the thickness of copper foil the optimal so that these external connection terminals may project 
in the thickness direction rather than semi-conductor components. Moreover, since there are 
few margins with which the height of an external connection terminal should be seasoned in 
consideration of a manufacture error and they end, thickness of the whole package can be made 
thin. 

[0010] In a semiconductor package according to claim 1, the external terminal of said semi- 
conductor component of said base material which has the hole attained from a field on the other 
hand to the conductor pattern of said base material formed in the another side side of said base 
material carried in a field on the other hand is inserted into said hole, and invention of claim 2 is 
characterized by said conductor pattern and connection being possible, in order to attain the 
above-mentioned object. 

[0011] This invention is having such a configuration, and where a base material side is touched, it 
can carry semi-conductor components. Thereby, thickness of the whole package can be made 
still thinner. 

[0012] Invention of claim 3 is characterized by forming in the another side side of said base 
material the pad which joins the external connection terminal of other substrates for 
semiconductor packages in the substrate for semiconductor packages according to claim 1 or 2. 
[0013] According to this invention, since sufficient precision equivalent to copper foil as a height 
precision of an external connection terminal is guaranteed, when it multilayers, it can avoid that 
the load from the semiconductor package of other layers joins the semi-conductor components 
in a semiconductor package, and a reliable laminating semiconductor package can be offered. 
Moreover, since there are few margins with which the height of an external connection terminal 
should be seasoned in consideration of a manufacture error and they end, thickness of the whole 
laminating semiconductor package can be made thin. 

[0014] In the manufacture approach of the substrate for semiconductor packages of having two 
or more external connection terminals in the same field in order that invention of claim 4 may 
attain the above-mentioned object The copper foil flare material which consists of a base 
material and copper foil thicker than the semi-conductor components of this base material which 
are stuck on a field on the other hand at least, and are mounted is prepared. While forming a 
conductor pattern in the another side side of this copper foil flare material, it is characterized by 
forming said two or more external connection terminals by removing selectively the copper foil of 
said copper foil flare material. 

[0015] Since two or more external connection terminals with which a thickness precision 
equivalent to copper foil was guaranteed by removing the copper foil of copper foil flare material 
selectively can be obtained according to this invention By selecting the thickness of copper foil 
the optimal so that these external connection terminals may project in the thickness direction 
rather than semi-conductor components, the reliable semiconductor package by which a load 
does not join semi-conductor components can be offered. Moreover, since there are few margins 
with which the height of an external connection terminal should be seasoned in consideration of 
a manufacture error and they end, thickness of the whole package can be made thin. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on a drawing. 

[0017] Drawing 1 is the sectional view showing the configuration of the semiconductor package 
which is an example of a gestalt which carried out this invention. 

[0018] As shown in this drawing, in the semiconductor package 100 of this operation gestalt, the 
conductor pattern which consists of copper foil 2 and a copper-plating layer 3 is prepared in the 
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1st principal plane (it is hereafter called a pattern side) of a base material 1, and the conductor 
pattern concerned is further covered with the insulating protective coat 5 which consists of a 
solder resist etc., removing the field of the package connection pad 4. 

[0019] On the other hand, two or more bumps 6 who are the external connection terminals of a 
semiconductor package 100 are formed in the 2nd principal plane (it is hereafter called a bump 
side) used as the reverse side of said 1st principal plane of a base material 1. This bump 6 
removes selectively the copper foil of a double-sided copper-clad sheet by etching etc., and 
comes to give surface treatment 7 by non-electrolyzed nickel substrate gilding or electrolysis 
solder plating etc. to the front face of bump base 11a which is the residual copper foil section. 
And this bump 6 is connected with the circuit pattern of a pattern side through beer 8. 
[0020] Moreover, the chip connection pad 9 which connects the external connection terminal 13 
of a semiconductor chip 12 is formed in this semiconductor package 100. This chip connection 
pad 9 comes to give surface treatment 15 by gilding which makes the nickel of no electrolyzing 
or electrolysis a substrate to the front face of the copper foil coat 2 which made the hole 10 for 
exposing the copper foil 2 of a pattern side, and was exposed through this hole 10 from the 
bump side side of a base material 1 . 

[0021] The manufacture procedure of the semiconductor package 100 of this operation gestalt is 
shown in drawing 2 . 

[0022] First, the double-sided copper-clad sheet 15 with which the thickness of copper foil 1 1 
was selected the optimal in consideration of the height required of a bump 6 is prepared 
( drawing 2 (a)). Here, as a double-sided copper-clad sheet 15, the double-sided copper-clad 
glass base material laminate for semi-conductor substrates or a double-sided copper-clad 
flexible plate is used, for example. As for a base material 1, it is desirable that it is that the 
thickness of whose is extent in which laser processing is possible, for example, its thing 0.05mm 
or less is desirable with 0.1mm or less and a flexible film at a glass base material laminate. 
[0023] The hole 16 which arrives at the front face of the copper foil 1 1 of a bump side by laser 
beam machining etc. from the pattern side of this double-sided copper-clad sheet 15 is broken 
( drawing 2 (b)). After carrying out hole dawn of the copper foil 2 of a pattern side by etching at 
this time, hole dawn of the base material 1 may be carried out by laser. 
[0024] Next, the copper-plating layer 3 is formed in a pattern side by plating processing, 
protecting a bump side completely by plating resist, after performing nonelectrolytic plating to a 
pattern side ( drawing 2 (c)). Plating processing to this pattern side may be performed by 
whichever of panel plating and pattern plating. Under the present circumstances, the 
semiconductor package 100 suitable for laminatings has been obtained by filling up with this 
operation gestalt the hole 1 6 which was able to be made in the base material 1 by copper plating, 
forming beer 8, and carrying out flattening of the opening. 

[0025] In addition, a conductor layer may be formed in the whole pattern side which replaces 
with nonelectrolytic plating the hole 16 which reaches the copper foil 11 of a bump side after an 
open beam, and includes the front face of a hole 16 by sputtering from a pattern side when an 
one side copper-clad sheet without copper foil is used for a pattern side. 
[0026] Then, after exfoliating plating resist (not shown) of a bump side, a desired conductor 
pattern is formed in a pattern side by etching ( drawing 2 (d)). 

[0027] Next, except for the formation predetermined position of the package connection pad 4, 
the insulating protective coat 5 is formed by coating the required part of a pattern side with a 
solder resist etc. ( drawing 2 (e)). 

[0028] Then, where a pattern side is completely protected by etching resist, bump base 11a is 
formed by removing the copper foil 1 1 of a bump side selectively by etching ( drawing 2 (f)). 
Then, half etching adjusts the height of bump base 1 1a if needed. 

[0029] Next, as shown in drawing 1 , in order to form the chip connection pad 9, hole dawn of the 
applicable part of a base material 1 is carried out by laser processing from a bump side side, and 
surface 2a of the copper foil 2 of a pattern side is exposed ( drawing 2 (g)). 
[0030] Then, surface treatment based on each specification is performed in the formation 
schedule section of the front face of bump base 11a, and the package connection pad 4 and the 
chip connection pad 9. For example, surface preparation 15 by gilding which makes the nickel of 
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no electrolyzing or electrolysis a substrate is performed in the formation schedule section of the 
chip connection pad 9 f and surface preparation 7 and 14 by gilding which makes non-electrolyzed 
nickel a substrate, or electrolysis solder plating is performed in the formation schedule section of 
the front face of bump base 11a, and the package connection pad 4. In addition, what is 
necessary is just to perform the next processing, where the field processed previously is 
protected by masking material when different surface treatment in this way is adopted. 
[0031] Then, the substrate for semiconductor packages is completed through appearance 
processing and various inspection. The semiconductor package 100 which connected the 
external connection terminal 13 of a semiconductor chip 12 to the chip connection pad 9 of this 
substrate for semiconductor packages, and was shown in drawing 1 is completed. 
[0032] As shown in drawing 3 , two or more laminatings are carried out, it constitutes as one 
laminating semiconductor package 200, and the semiconductor package 100 of this operation 
gestalt can be provided. Since a bump's 6 height is larger than the thickness of a semiconductor 
chip 12 r a bump 6 functions as a spacer which guarantees the clearance between the 
semiconductor chip 12 of each semiconductor package 100, and the semiconductor package 
[ directly under ] 100 of it while making flow connection of the up-and-down semiconductor 
package 100. 

[0033] The bump 6 in the semiconductor package 100 of this operation gestalt is formed by 
removing selectively the copper foil 1 1 of double-sided copper flare material by etching. For this 
reason, the bump 6 to whom a height precision almost equivalent to the thickness precision of 
copper foil 1 1 was guaranteed is obtained. Thus, by guaranteeing a bump's 6 sufficient height 
precision, the margin which should be considered on the occasion of the decision of a bump's 6 
height dimension can be lessened, and the whole package can be made thin. 
[0034] 

[Example] Next, the example of this invention is explained. 

[0035] The polyimide flexible double-sided copper-clad sheet with a thickness of 18 micrometers 
which attached copper foil with a thickness of 70 micrometers to the bump with a thickness of 
0.025mm side side of a base material, and attached copper foil with a thickness of 12 
micrometers to the pattern side side was prepared, opening with a diameter of 0.1mm was 
broken by etching in the copper foil by the side of the pattern side of this double-sided copper- 
clad sheet, and the non-through hole which arrives at the front face of the copper foil by the 
side of a bump side by carbon dioxide laser by using this opening as a mask was formed. 
[0036] Next, dry film plating resist was laminated in the whole bump side, and the plating layer 
with a thickness of 20 micrometers was formed in the pattern side by copper panel plating, it 
doubled with it, and thickness of the plating layer of a pattern side was made thin even to 10 
micrometers for the non-through hole by half etching after restoration by copper plating. 
[0037] Then, the resist of a bump side was removed, dry film etching resist was laminated to 
both sides, while exposing the resist of a bump side completely, the resist by the side of a 
pattern side was exposed selectively, and the predetermined conductor pattern was formed in 
the pattern side by etching. 

[0038] Then, etching resist was removed, and the solder resist for insulation protection was 
covered into the required part on the conductor pattern formed in the pattern side, then dry film 
etching resist was laminated to both sides, etching removed selectively the copper foil of after 
complete exposure and a bump side for the pattern side, and the bump was formed. 
[0039] next, the conductor of both sides which serve as a bump's front face, and a chip 
connection pad and a package connection pad after breaking a hole in a base material by carbon 
dioxide laser from a bump side side and exposing the rear face of the copper foil by the side of a 
pattern side, in order to form a chip connection pad — non-electrolyzed nickel-gilding was given 
to the exposed surface. 

[0040] Finally appearance processing was performed and the substrate for semiconductor 
packages of a predetermined configuration was completed. When the variation in the bump height 
of the substrate for semiconductor packages obtained in the above-mentioned example was 
measured, variation was settled in the range of **7 micrometers which is a precision almost 
equivalent to the copper foil of a raw material. Moreover, as for the thickness of the whole 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/06/29 



JP,2002-313996,A [DETAILED DESCRIPTION] 



5/5 ^— v 



copper-clad substrate, the height between 130**15 micrometers, a bump, and a pattern side pad 
was also settled in the range of 1 20**1 5 micrometers. 

[0041] And when the semi-conductor flip chip with a thickness of 50 micrometers which has a 
golden bump with a height of 35 micrometers was connected to this substrate for semiconductor 
packages using anisotropy conductive paste, it has checked that a semi-conductor flip chip was 
settled in bump height. 

[0042] Furthermore, when two or more laminatings of the semiconductor package obtained by 
doing in this way were carried out using anisotropy conductive paste, about 10-micrometer gap 
could be secured between a semiconductor chip and the semiconductor package [ directly 
under ] of it, and generating of the crack of a semiconductor chip was not discovered, either. 
[0043] 

[Effect of the Invention] Since sufficient precision equivalent to copper foil as a height precision 
of an external connection terminal is guaranteed according to this invention as explained above, 
the reliable substrate for semiconductor packages with which a load does not join semi- 
conductor components, and a laminating semiconductor package can be offered by selecting the 
thickness of copper foil the optimal so that these external connection terminals may project in 
the thickness direction rather than semi-conductor components. Moreover, since there are few 
margins with which the height of an external connection terminal should be seasoned in 
consideration of a manufacture error and they end, thickness of the whole package can be made 
thin. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of the semiconductor package 
which is the operation gestalt of this invention. 

[Drawing 2] It is the sectional view showing the manufacture procedure of the semiconductor 
package of drawing 1 . 

[Drawing 3] It is the sectional view showing the configuration of the laminating semiconductor 
package using the semiconductor package of drawing 1 . 
[Description of Notations] 

1 Base Material 

2 Copper Foil 

3 Copper-Plating Layer 

4 Package Connection Pad 

5 Insulating Protective Coat 

6 Bump 

8 Beer 

9 Chip Connection Pad 

1 1 Copper Foil 

1 2 Semiconductor Chip 

13 External Connection Terminal of Semiconductor Chip 

15 Double-sided Copper-clad Sheet 

16 Hole 

100 Semiconductor Package 

200 Laminating Semiconductor Package 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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